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(57) Abstract: Compounds represented by the 
general formula (1), prodrugs thereof or pharma- 
ceutically acceptable salts thereof which have an 
effect of inhibiting poly(ADP-ribose)polymerase 
(PARP) and are useful as remedies for diseases 
caused by the accelerated PARP activity such 
as brain ischemic disorders in said formula (1), 
.X^-X2- represents C(0)-N(R> or -C(R«)=N- 
(wherein R'' represents hydrogen, optionally 
substituted alkyl, etc.; and R^ represents halogeno, 
etc.); R^ R^ and R^ independently represent each 
hydrogen, optionally substituted allQ^l» etc.; and R'* 
represents optionally substituted allg^lcnc. 
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(57) mUfl: 



( 1 ) 




i^^. -X^-X^-li^: -C (=0) -N (R^) -tfzlt-C (R«) =N-T' 
.-J<U /-KU;?^^— If (PARP) m^^^^^t^it^ 

mv$>t). PARp?stt©/LJi{::igsi"^5^.t, m^Mn^mof^mmt 
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m m m 

5 n.m^m 

*||HJ{i7j<y If (PARP. M : Jt^V (ADP 

-y^'-T.) iyy^^-^) mmm-^^t^^t^mi::mt^o pARppi^f^^^ 

^i^') . m-y:^huy^-^ ^^(D^^t. ^mmo^^t. aids, ^it 

mm. mim^'mB. mmm. mmmmwm. m^m. ^mm. m^^. # 

KD-r y U y J:t>V y U ^ >m## (^J^i^Anti-cancer 

Drug Design(1991),7,107-117^ria«fc) . Vf7.-/^>X75 Kil## m^itmm^^ 
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m (WO) ^99/47494^:&fK{cfHm) . 4:^tt^[s^ti (m^imm^j^m (wo) m 

99/11645-^^fgiriaa) ^H?J>^^^{f etl. X. J.Biol.Chem. (1992), 267(3), 1569- 
1575^r{ia^©#|&^:t1-S'fb^tl®/KU (ADP-U;K-7.) U P< 7 -^f 

5 

>mi<^}t\:'^mmit^^tmm't^^ti!)^$>^) i)^mntzm (adp-uz-k-t,) 
15 [1) (1) 




[^4'> -X^-X^-ti^: -C (=0) -N (R') -*?t{i-C (R«) =N-T- 
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-bD«. I^tzit.^: -0R'\ -NR'^R'*'tb<it-SR'''Vm'^Mm 

^:-0-. -S (O) -N (R««^) -C (=N-OR*''') 
-C (=CR«''R««^) ttzit-C (=0) --e^$n€>»{wJ;^T. 

^b<\mw%.(07)\/^::^)\'m. mm>h<\mmm(^7)v^:^))/-^. mmib<\t 

tu<^iiiSii®7U-;^T;p#;i'g, gilt, u < {i^gilco^^j^S. g|Si=fcU< 

{i^g^©tg?D^xn^. ^/c(igftt»U<{i^gil©7:iy;i/S?:^L. R^^^fi 
7j<^0?. M^*) U < {iilSI^©7;V^;i/*. ^/dfiM^fe u < \i^^wmi7 u 
7;V=¥;V*'&^1/, R^'^feJ;trR«'>{i^ti-?tia3£bT, 7j<^iI?^/c{igJ^$n 

<au iH, sH-n-u K [3. 2, 1-i j] ^-f^/^yy-x, 3. 7 (2h, 

6H) -bV;tX 

9-^5^;l/-5, 6-^/'7xri;l/- 1 H-b'DP [3, 2, 
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4 

1, 3 (2H) -i/:^y^ i^XXf 

9-?ih^i/-S, 6— I U~\dUU 13, 2, 1 - i j ] ^^^^VU > 
-1, 3 (2H) ->>'^>%^<, 

5 iM^ 

[2] RHK m.mtb<iiMum0C2^brjv^uym (.mrjv^uymcD 

. -CH2-S(i^: -0-. -S (O) -N 
-C (=N-OR^'') -C (=CR«'=R^'^) Sfc{i-C (=0) -vm^ 

J^^f S-il^^'-Ct^. n, R«\ R«\ iS^tfR'^'lt [1] illUbSlJk'fc 

15 

-CH2-»{i^:-C (=N-OR«'') -C (=CR«'=R«'>) ^/cfi 

-c (=0) -xm-^n^miz^-DX. ii^tzitmm. m-i^tzim^'oxm^mpL 

20 '&t.U<(i3M^^*?^^i-Sc:i:*^*T'ts (R«\ ^^xfR'Ht [l] h 

[A] R**^; mmtb<imm.m<DC2--5rjv^uymx$>^. CD mmo 
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5 

mrjv^ u ym(D - c H 2 -mo) 5 1> , r * immm^t 6 1» 

^(D~-Dimm^^ttiit^: -NR'^^C (=0) -t,U<(i 
5 -C ( = 0) NR*«-T*5^$*lS^ (R*«(i7j<^ll^. ^MT;Vdp 

10 R*'=^iM^^nTv^T^,J;v^7;^^l^>^ mr^v^uymo-cn^-m 

25 PJim 



C8) ci] ~ (5] (D\,^-fnmmm(D^t^mt[y<^t't(Dyu}i9y^^f:^it 
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mw^Ms wmm^mm. ^^-=¥>v>?^. rjiy^^^-^-m. ^^y^yhymmm. 
m^m. r-mm. nm 'fttt^iuu'^v^^. mim. tftit 

[10] [1] ~ C5) (D\^^-rn^^'<mm(D^h^mtL<ii.^<D-:fuY^y^'^tc 

^ffl. ^m^^mB. ^"^-^yyym. rjvy/^-f-^-m. ^^y^yhymmm. m 
mm. ^mm. gsm mmmmvt;^^. m^^. mum. ^tzimM 

[11} ^m-^i^mi^-t^B^i^. [1] ~ [5] 0\^^-rnMzum(D^\:^mtb 

[12) f^m^i^^mtt^Bmi^. [d - [5) o^^ttimzmmo^t^mtb 

T)vvj^-c^-m. ^-^y^yhymmm. mmm. mn^^m. ^mmm. mm^^. m 
ifiift>«B. ^mmm. m^m-mu^'^. m^m. r-mm. «m0u 
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7;i/:?r;i/«iiU"C(i. ^j^fl ^^;k ji5^;K yotiVK 2-ynt:-;K :/^;K 
25 ^#i^s^UT{i7U-;vs, ^xD7i;-;vs*^WP>ti-5. 
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mmm"?^ im%b< mnm^^ i 5mw^©». ^^m? i 

5 m^it. 2-\^V'^JV. 3-tfUS/';K 4-li'i;^;;K 2-5=-x-;K 3-5=-Jin;K 
2-;a-:¥f-V^U;K 3-^y;i-^p+)-yU;K 2-7U;K 3-7U;K 3-tfPU;K 

? 1 ffi^^f €. 5 ~ 8 Mnom. 1 - ->'-;V#C!)^^0? 2 #1 ^^1-6 6-8 
15 *>'^{f^nS, 

/^o>^*>iI^. 7Jvn^i/:^jvt^::^jmmK mmm'?±(DM.mmtbx7Jv^jvm. 
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TJV^JVM. JJV^^JVm. 7JV^—JVm. iy^UTJV^JVm. i/^U7JV^jV7 

7^;=.jvm. tf,hm^7 >; -)V7 )v-^)vm(D7 )v^)v^^(Dm.^m-i^-m^tz\-m~% 
mk7 J ^ )Vi!^^^y^. 7^jm. '^j'mj)y/^)\/7^ jm. vf&m, 

^JV^:^m. 'f£07;V=¥;V7.;V7^-;V^. i&m7JV^JVy.JVt^-JVm^ {&m.7JV:ly 

y-r;v7^y^> 7^^mr*m.mthtcim7JVijy^^jv7^>fm. 7u-iJV7^y 
mm^^m7-yjmx*mm-^nfz7^^m. i&m7Jv^jv:^M>7^}^m. y 

^^j^s. 7u^jvmisj;:tfw.mmmm7i/jm. ^^mc7u-;i/7;i/#;v»cD 

<. -fi^ii^t^^NDyvM?. :^7^s. hvyju:tupi'^jm. -hum. ymm. ^ 
mL7Jv^jm. mL7Jvn^i/m. ^yt^M^t/m. ^m7 

JVtlJ-(M^i/m. 7^y». =eJim7JV^J\^7^^m. mm7;Vdr;V7^y 
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my)v^)V7.)vy^=:-)vm. mkr)v^}V7.M^=-)vm. fmj'M^^))/7^^m. 

9^;K >{V^^)V. s e c-:/^;k t e r t -y5^;v#(>[)j^^ii-?ifc4mT©S 

X ^y^:^^vy. ^^^:^^vym(omMW^w.\^^xy<D7i\/^vymm\i 

7^yS (^7^y^©^^M?±{::{il o^/c{i2o®{£g^7;Wl/S^;'c(i7U 

15 -;v7;^^;^S*>'l^-^7t^iM^coTm^UTv^T=feJ:v^) . ^xtfi^mtm^j^if^^ 

^: -R*^-R*''-R*«-R4'»-e^$tl6M^7;l/^;l/m/(>W*L/V> (R*\ R*\ 
R*^ fcJ:?>*R*''{i|tflB^llID3i^'l:^1-) , {(t^rR**•r?^$tlSSil$nTV^T 
t»J:v^7;V=¥I/>S©-CH2-^:*i\ : -NR^-^C (=0) -t, 

20 L'<{*-C (=0) NR*«-T'«$tlSSJrj:oTi!>^< a:t,-ogt^A'btlTV^ 

R''is'^tfR^^i,zmi?>i&m7Jv^jm(Dmmmtbx»^L\^^t0tbxit. 
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mo^m-^m-^m^'^tf'^^z.tiz^ u-a-^-rs- i:*^'-et<5, ^^^sio-^mt bxit. 

U ymmi^-^^^Zti)^V^6 (#!IA(^Synth.Coinmun. (1990), 20(22), 3553-3562{C|a 

Chem.Pham.Bull. (1996), 44(1), 103-114, J.Org.Chem. (1950), 15,517tr|a®®:S'?SJ& 
a. 

( i i i ) 'm^i^mtmmtm 




mmoTJv^uym mTJV^u^mo-cu^-mit^: -o-^ -s (o 

-N (R^'') -C (=N-OR«'') -C (=CR«'=R«">) ^;^c:(i 

-c (=0) -xm-^ti^m^x-DX. iii-*/c(iM^oTg^m 

'^%\j<\tZm.^^im^-th^>Lii^X%h. R«\ R«\ Rs^ JJj;t)fR6'» 
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cf, m^ltl 0 O'C^^h 2 0 0'C\,ZXmm'r^:Bm ({?tJ;l{^etrahedron 
Asymmetry(1998),9(7),1137-1142(C|Hmo;5'?S^^) ttcit^ni,-i$-f^:^m. 

JM (z) it. ^ (3) ©>fb^tl©7^y^'l:R'°{rj;U^0L/T^ (4) xm 

x-T-;i/^}#i«. ->'i:7nDpii5?x ^unMA. i, a-s^iJ^PDx^srvi&if^/N 

^^tCOV^Tfi. m^it. Protective Groups in Organic Synthesis, JOHN WILLEY 
& SONS, 1991^^C@Bm$nT\/^6=fe(D*^'^^-et6. 

xm (a) (i^^M^®;t;Vh^a^::;^;V7j<>m'lr#AUT^ (5) xm^n^^h^ 
JV^mm^. -1 OO-C^^PjO'C^MJgT*, *aUf-':7A|S^^Mv^TU5^;t-'fbL/c 
Heterocycles (1992), 34(5), 1031-1038iC|ai5$tlTV^S;^?*i:ll;^) . 

X@ (b) fi^ (5) xm-^M:fyJV:^sym-^7^ KibbT^ (6) T'^^tlS>fb 
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CO . i^-fyzftiyii'jiijjv:^,-:;^^}^ (dipc) , i-ji^;1/-3- (3-:^:;^ 
f-;i/r^y:/Dii°;v) -ijjvt^i^*^ ^ \^ (wsc) . ^>v^b V7y-;v- 1 — Y^v 
-hUT. ($^pi^;V75y) t^:^t^-^'^ •^=¥f-7;i/;tDi;>>fbti:^ (bop) . 

■^;7x^;^/t^>^;J^-;^7:^^>' (DPPA) . N, N-;^;V;K~;V:^V^iS?V-;V 
(Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962) ^J^^CDm^^MCO-^^-f. ^^{C 
J:oT{i, tctXlt. N-hKn:^:jy7«^$/V-r^ K (HONSu) . l-hKo^ 
i/^y)/VV7)/-JV {HOBt) ^ 3-t:Kndre^-4-;t#y-3, 4-:i^hK 
D-1, 2, 3-/<^>Vhi;7S;> (HOObt) Jfc^©^iin^J'S:in;lT. ;^ch;l{i. 

;k h y p« ^;V7-ir © a -/K u 7;v^;i'^il;^;V/i<>mJ^{bti^>fb'a-ti 

i: ®m'&^i^7j<!i^. JIT. -x^va^^ i:LT(ip-^hD7x ^;Vxx x;k N - 1: H 
xi^VTs^Vy^^ Kx;^x;K ^>i$?7;V;t0 7x^;vx;^-r;W;5:t'©?S'[4x7.x 
;WfeJ:t>'^5^;i/xxx;K x^;Vx7.-T;VJ5:af(D~TOx7.x;i/;()^^^{f Psti-S, z.<D 
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15 

mMii{yXiipm^hi-hv^j>>. imiti^v^A. mmi-vv^A. mmti^)^j^. 

xT^x^i^^i^-a-^rfi, fch^it. p<^y-;K Xi5?y-;K y:/D/'V-;i/j&^'© 

(c) fi. '^K»R^°'S:^*UT^ (7) T*|g$tlSYb^tlJl-r-SSjST*^ 

{ff>tlS. -e^ffi. a^©75>©^KS^D|^*{COl^T(i, Protective 
Groups in Organic Synthesis, JOHN WILLEY & SONS, 1991^{CiHi5$nTV>S;6-?S 

±fB (b) ©xat:if^VNT;^;l//K>^©^JtSM##:tm3i-rei^. 1t(c. 
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xm (d) it. ^ (7) ©>fb^!^'S:r^^^0t^j:u^ (2 1) vm^ti^^t^mt 
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(B) 




(24) 

-S (O) -N (R«0 -C (=N-OR«'') 

-c (=CR«'^R«'') ttcit-c (=0) -x^m-^n^mizx^x. i^tzit 

R'\ R'\ R'\ i^xtfR'Ht±m ii) tmi^Mm^mt) ^mto 1 
JM (f) It. ^ (2 2) xm-^n^:^;v7]<>m^m^bx^ (23) xm^n 

XB^^X. I 4:0'Ci,:.imt^-:^mMhem, Heterocycl. Compd. (1997), 33(1), 

96-98{rfam;^tiTfo^u> :itnzm-r^:^^xnz>^ti)^x^^) , 
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(g) It. ^ (2 3) T'^^tlS-fb^/^^rilTnUT^ (24) xm^n^^t 

15 }i-hm!^oi3m^'^^xn'>z.hii^xt^. 



(C) 




20 (h) {i. ^ (2 5) T^^^nS-fb^tl (lalH^ (2 1) T'^^n^^fb^tl© 

9*>> R':*^7j<^j[^^-e$)6>fk-^tl) ti'h^ (2 6) -C^^ne'fb^i^tff-S^JiST' 
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(Tetrahedron Letters(1994), 35(3), 397-400), R»*^'^:-OR«\ -N 
>fbUX 5^>fbU>^3:fe>fbU>^fc'©yND>>*>>fby>#^^^&1-6c:i:t::j:U. ^ 

mm(Dmx^^xf^Mmn(D-:^mi<^^':>xno :iti)^x^^ m^it. protective 

Groups in Organic Synthesis, JOHN WILLEY & SONS, 1991^^{C|B<fe©^riS) , 
;d;l/;3<:^^/;VS^#^-t6ii^©{^^cD?|^Ei: UT(i, M;l{^tert-y5^;i/xxx 
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20 

-e^jt^ ^ i±S C j: U ff a C: ^ ;{)^'T* 1 6 . 

5&S*^y^c*,©->*7Xx oT^fJ-r 
15 

t/JVmt^TJVn i: J& o ?^c>fb^tl. 7;V=^;Vf-7j-:^;V;J<-;V» J: ^ o 

20 ^J;l*^7^>'^=lr^t-S'fb^i^T'*tiJl •?-®7^ yS:*^'7>'V:^y-r>'^aT'gJ^^ti 

i^itit\i]^u:s^i/jv7^yt^j:'Dfc^t^Mmihn^. 
■t^-fb-a-j^-e^btifj^ 't(D:i<mmmB7t^jimi,:.^ omm-^nx7iyu^iymt^d^ 

25 o;t>fb^|&, 'J>i?:i:7.-r;Vi:^o/c>fb^tl> ttclt7iy^^i^?^f-M^t/mt^j: 

itmB7Jv^jmi)mfhn. 't(D7Jv^jvmi,tmm (m^immm^mi^6(D7 
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JVu^f-t/^^lzXi)) $t^Tv^■rt,J;v\ ^^Uv^M^UT^i. m^lt:^JV^^^->Jl 
5 -;K 2-^ h^r^^xh^^ypt b:^:^;^7;i/7}<-;K bV^D-f D#>>^ ]^^pS/;^?;^7K- 
15 i^;iS^tf. 

20 ttz. ^ (1) ■e^$ns>fb^J^t.U<fi-€-®yDK7-^i/*;^c{i^;nP>®E^J: 
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nm-^Mmn(Dm.i¥. mmm. m^m. ^mi ^mm<<^:^mm^\:^<^^-^m^t?^ 

5, 6->>'t:KD-lH-t:°DD [3, 2, 1-i j] =^:^i/l; y- i , 3 (2H) 
15 -i^:^y(Dm^ 

(1) 7-^>K';>:^;i/;K:¥-9-5 K 

1- iteTt--:fV^i/tlJVt^:^JV) - 7 — T > K U >;^;U73<vm3 . 67g 
(13. 95U^;l/). ^UUMAS0mLiS^rf-y:^^JVMA7^\im(Dm 
-^mi^M^Wr. mh:^^-^VJV5. SmL (6 3. O^U^;V) ^5j^mi)^iX 
20 MTU JTF^. 6 0'C{r^MLT6 0-CT'2^^^|^U/c:. SM^tJ^r^jBE^^ 

SOmL^iP;!. c:©^i^tl^w^^^^#Tx 2 9 %7>^:~7;?K5 5mL $:lin;l. in 
25 aMl^^^c, #e>ti;tBjic'l:-iVU;^'^>;^7Ai^nvbi/77^- (S i O2. 

^H2. 02 g iimQo%) -^ntz. 
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'HNMR (DMSO-de) 5 ; 7.62(br, IH), 7.36(d, IH, J=8.1Hz), 7.08(d, 
IH, J=7.0Hz), 7.00(br, IH), 6.61(s, IH), 6.46-6.41(m, IH), 3.52(t, 2H, J=8.5 
Hz), 2.90(t, 2H, J=8.5 Hz). 

(2) 5, 6-->'tlHn-lH-lfUD [3, 2, 1 - i j ] ^^i/y >- 1 , 3 
(2H) -t^yiry 

7— r>KU K6 2. 6mg (0. 3 8 6 5 U ^ ;l') . N, N-;^ 

^3ry-;V3 0 0. Img (1. 8 5^U^;i/) ^.tt^xb^h Kn7 

5, 6-S;ilKD- lH-ll°DD [3. 2. 1 - i j ] >- 1 , 3 

(2H) -i^j^ySO, 8m.g (iR^7 0%) mtc, 
3 1 4-3 1 5°C 

mMm2 

6. 7— i^tKD-lH, 5H-lfi;K[3, 2, 1 - i jl ^i-)/V 1 , 3 
(2H) 
ift;^: 2 8 2-2 8 4''C 

5- (VlKD=^:iy^^;l/) -6, 7-^^nkD-lH, 5H-t:VK [3, 2, 1- 
i j] ^±'/Vy~l, 3 (2H) 

(1) 2- ( {[t ert-:/5=-;v (y^f-;v) ^/v;vM:^rM ^5";^) -i, 2, 

3, KD:^ry y > 

1, 2, 3, 4-xh7bKP-2-^y U::i;l/p<i$?y-;H 8. 60g (0. 1 
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14^;V) . 54 g (0. 12 5^;!/) ^^tf1^:^^JVMA7 ^ 

K 1 0 m L (DU^m^^immr. t e r t - -/^JVi/^ ^JVi/ V D U K 1 8 . 

03 g (0. 1 2o^;i/) ^m^. in^m ^m^^i^x^ms-mmLtc. s 

jtmu/c, a^^tii:UT2- ( {[t er t-yf-;v (->V5^;V) 

-1, 2, 3, 4-f-h-7t:HDdry U>3 2. 3 6 g'S:#;/5:. 
^HNMR (CDCI3) 5 ;6.99-6.94(m, 2H), 6. 62-6. 58 (m, IH), 6.51(d, IH, 
J=7.9Hz), 4.27(brs, IH), 3.69(dd, IH, J=4.0, 9.4Hz), 3.51-3.35(m, 2H), 2.9- 
2.7(m, 2H), 1.9-1.8(m, IH), 1.64-1. 51 (m, IH), 0.93(s, 9H), 0.09(s, 3H), 
0.08(s, 3H). 

(2) t e r t-Zff-)V 2- ( {[t e r t-Zff-jV (i^^f-A) 
■ty) yi^JV) -3, 4-^;bKn-l (2H) vyi^JV^t^^Z/^-h 

ffi2- ( {[t ert-y^;^ (t/?i^JV) i/VJV:\:^^iy} :^^)V) -1, 2, 3, 
4— rh7t:KD^ryU>3 2. 3 5 g. t e r t - :/5^;^:^';^;^7K•:^- b 2 8 . 
8mL (0. 12 5^;V) fc^cfct>'-T h^b Kn7^>8 OinL©^i-^!jtl^3iM#U 
f^. ^mmWrnm 8 nmkS:.V- t e r t - •^^)\/ViJ)W>>i— h 5 . 0 m L ( 0 . 

0 2 2^;i/) $:3iipu ^h\^ihwmwwm\yfz.. mm^^n-^m^h. nhn 

3 0:1©^. 20:1) izxmm U iz-tert- •:r^)\/V-)J))/7f^i— h ^^tj 

fit e r t 2- ( {[t e r t -^5";^ (S^'p<5^;l/) V ;l/];t=¥^>} 

;V) -3, 4-s;hKD-l (2H) -^J ^)yii)\/if.^V=7-Y 45. 4 3 g 'Sr 

^HNMR (CDCI3) 5 ;7.47(d, IH, J=7.9Hz), 7. 15-6. 96 (m, 3H), 4.53- 
4.44(m, IH), 3.65(dd, IH, J=5.1, 9. 8Hz), 3.50(dd, IH, J=7. 1, 9.8H2), 2.65- 
2.60(m, 2H), 2.25-2. 14(m, IH), 1.84-1.72(m, IH), 1.51(s, 9H), 0.8I(s, 9H), - 
O.OKs, 3H), -0.03(s, 3H). 
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(3) 1- ( t e r t-yh:^:iy;^;V7j<-;V) -2- ( {[t e r t-^^^;!/ 
:^^Jl) i/VJVly^^Z/} ?i^JV) -1, 2, 3, 4-xh7l::KP-8-^y U> 

ffit e r t 2- ( {[t e r t (i/^^JV) i/VJlM^i^} ?l 

5 -3, 4-e;h:KD-i (2H) -deyijv:^7;Wi<^->7~h 4 2. 7 8 g. 

■rh7P<f-;V'X5^l/y->*7^>2 1. 4mL (0. 1 4 2 fc^ J:^^':iy*xf•;l/X- 
•T;^4 0 0 mL(D^g'^tl{C- 7 8'Cii#Tx sec->^5^;H;^ii7 2^ (0. 9 6^;V/L 
>>i^ti/s^rit>/n-^:3p-9->i#^t) 134mL (0. 1 2 9^;V) ^40^F^*^t 
TMTU -7 8°CtCT$f>tclBt^m#L;^c. -7 8r»T> K^-CT-rT.^! 
10 5 0 gtip^. ipA/c:^, K^-r7-r:^-T-feb>mt^b. l ^^^^ItX^MtT* 

"rjvt^^vy^iu^xmw'^. m^-^mmbtc, mimtbxi- ( tert- 

15 •^h^i/^jM—)]/) 2- ( {[t e Tt~zf^jV i-^^^JV) t/VJVly^^-y} 

)V) -\, 2, 3, 4-xb^hKD-8-^y!;>;^;V/i<>M2 6. 7 9 g^f#;^c, 
«^$e>J::!iliU nmm^^'<xr>:L}L\-:.^^)%2^}L\yX\ - ( tert- 
:/b^:sy:^;V/i<-;v) -2- ( {[t e r t-:/f-;i/ •j:/U;v];t:^M ^ 

2, 3, 4— rh5bKP-8-ds^y U>;^;i//-j<>m3. 00g^#;^c: 

20 (•&t)'ti:Tl. 2, 3, 4— r b^H KD- 2-:2|f>' U-;V^iS?>'-;V*>«P>W6 
6%) . 

'HNMR (DMSO-de) ^ ; 12.49(br s, IH), 7.56(d, IH, J=7.7Hz), 
7.30(cld, IH, J=1.4, 7.4Hz), 7. 12-7. 07 (m, IH), 4.4-4.25(ni, IH), 3.85(dd, IH, 
J=3.6, 9.4Hz), 3.28-3.22(m, IH), 2.64-2.59(in, IH), 2.4-2.25(m, 2H), 1.43- 
25 1.29(m, lOH), 0.75(s, 9H), -0.02(s, 3H), -0.06(s, 3H). 

(4) t e r t-yf-;l/ 8- % J -2- ( {[t e x\,-y^)]/ 
{V:^^}}/) V^))V\if^V) :^^)V) -3, 4-S^llKD-l (2H) ~^J\)y 
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1- ( t e r t -^V^t^:^JV7)r^-JV) -2- ( {[t e r t {i^^^ 
JV) Z^VJV']:^^i/} -1, 2, 3, 4-xb7li Ko- S-:^^ U V:^;V 

t<ymi 2. 6 3 g (3 0. 0 5 y^;!/) . WSC^m^S. e l g (4 4. 95 u 
5 ^JV) . l-\l]^U^S/^yVhV7l/-JV6. 07 g (4 4. 9 5U^;V) . ig.^ 

ry^e-^As. 25g(6o. 8 5y^;i/) :g^t;^:^'^f;wt^;^A75 KsomLo 

m-^tlt^^MM^T^ •^^'•l'y:7'Dt>xf-;l/75>2 1. OmL (0. 121^;V) 

^A^tl^h^^y^- (S iOa, : @^Kx^;l/=3 : 1©^, 1:1) 

(^Tilii^b. t e r t - 8 - (75 ^ - 2 - ( {[ t e r t - 

•f^^JV (S^^f-;l/) -3, 4— >'llKD-l (2H) 

J U ytl)\/if^^Vy-V\ 0. 2 6 g (JR^B 1 %) ^#/c:. 

15 ^HNMR (DMSO-de) 5 ; 7.45(br, IH), 7.41(dcl, IH, J=l,7, 7.7Hz), 

7.23-7.20(m, 2H), 7. 12-7. 07(m, IH), 4.43(m, IH), 3.85-3. 78(m, IH), 3.51(dd, 
IH, J=4.5, 10.9Hz), 2.64-2,57(m, IH), 2.4-2.19(jn, 2H), 1.45-1.4(m, IH), 
1.40(s, 9H), 0.67(s, 9H), 0.02(s, 3H), -0.08(s, 3H). 
(5) 5- ( {[t e r t-yf-;!/ V^)}V\'^^V} :^f-JV) -6, 7- 

20 S/'tlKD-lH, 5H-t:-VH[3, 2, 1 - i jl >- 1 , 3 (2H) - 

t e r t-y5^;P 8- (75 ^ ;^;l/;J<-;V) -2- ( {[t e r t-:/5^;l/ ($;p{ 
^JV) i/VJV]:^^i/} ^^;V) -3, 4--$;t:KD-i (2H) -^jv^^jVt^s 
^•*>^-b5. 0,4 g (12. 0 5l)^;V) ©xb7t:KD77>3 OniLJ#^^{C^ 
25 M»T. 6 0%7J<^>^b■:^^U':7Al. 20 g (3 0. 0 5 U^;V) ^Mk. iW^tz 

'ik. 5 o°c{i#?auT 5 o°c-e 1 nf^^mn\^tz. m^u^'mmm\i7y'^=-^ 
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(SiOa. ^#-9->:@^^ai5^;l/=l : 1) {ITj^MU 5- ( {[t ert-^ 
^JV (i/^i^JU) i/VJW^i/} -6, 7--$;ilKU-lH, 5H-t'i; 

K [3, 2, 1-i j] ^:^yu>-l, 3 (2H) -i/:^y3. 82g (1R$9 
5 2%) 

^HNMR (DMSO-dg) 5 ; 11.54(s, IH), 7.80(d, IH, J=7.0Hz), 7.50(d, 
IH, J=7.3H2), 7.16-7.11(m, IH), 4.66-4. 61(m, IH), 3.72(d, 2H, J=5.9Hz), 
3.08-2.96(m, IH), 2. 85-2. 77 (m, IH), 2. 30-2. 23 (m, IH), 1.90-1.78(m, IH), 
0.72(s, 9H), -0.02(s, 3H), -0.12(s, 3H). 
10 (6) 5- (HKD:3E^i>^^;l/) -6, 7 -:f>'k: KD- 1 H, 5H~\dV}^ [3, 2, 
l-i ^i-'/Vy-l, 3 (2H) 

5- ( {[t e Tt-y^Jl (i^?(^JV) t/VJW^i/} ?i^Jl) -6, 7-^/hK 
D-IH, SH-eUKCS, 2, 1-i n ^i-)/Vy-l, 3 (2H) — >';t> 

3. 65g (10. 5^';^;v). T-b7y9^;V7>^-'^A7;i/;tU K (i^;i// 

15 L xh7tiKD77>j§j^) 11. 6mL (11. 6 5 U ^;V) :Rtfx h ^ b KD 

20 ©g|#%^iS?y-;l/ii2K©m-&i^4'T*WU ia#:'S:?imUTzKt-m?^b. 5- 
(llKDdpe/^5^;V) -6. 7--J/*tlKn-lH, 5H-tfi;K[3, 2, 1-i 
j] 3 (2H) -y;t>l. 9.1 g^#;^Co hmWLi^^-^m^ 

T5- (VlKndr-iV^5=-;V) -6, 7-:^t:KD-lH, 5H-eUK [3, 2, 1 
-i j] ^i-)/Vy-l, 3 (2H) --:;;t>0. 20g^#;^c (^*5-ttTl|X^ 8 

25 7 %) . 

|!&^ : 2 0 5-2 0 7°C 
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5- (t h'D^>>^5=-;V) -5, 6-:jy*llKn-lH-Vl'DD [3, 2, 1-i j] 
dp^Vyv-l, 3 (2H) 

5 2 3 8-2 4 0'"C 

6- (hKD:^>>^^;i/) -6, 7--:^hKD-lH, SH-kfi; K [3, 2, 1- 
10 i j] =3r^Vi;>-l, 3 i2H) -t^Tiry 

m^: 2 5 2-2 5 4t; 

»M3 (C^bTllJl^je jra^-r^fb-^tl^tt/::. 

15 7- (tlKD:^^/^^^-;!/) -6, 7-S/'k:KD-lH, SH-fc'UH [3, 2, 1- 
i j] 3 (2H) 

ill^: 2 2 6°C (^m) 

20 5- (7'D^^f-;l/) -6, 7--^'hKn-lH, SH-fUKCS, 2, 1-i 
j] =3r^VU>-l, 3 (2H) --J/'^a-V^S^ii 

5- (llKUdr^/p<f-;V) -6, 7-yt:Ko-lH, 5H~t:°yK [3, 2, 1 
-i j] 3 (2H) -^;;tV18 3. 4nig (0. 790^ 

. EH*^b^^340. 7mg (1. 0 3 ^ V ^;^) :&t>'7-ir h- h U^VemL© 
25 ^i^^(::?Jc}^^JJ^T. h V y j:.-J]/t^7.y ^ > 2 6 9 . Omg (1. 0 3^y^;i/) 
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IH, 5H-fUKC3, 2, l-in^tWy-l, 3 (2H) -t;:^yi7 
8. 9mg'S:#/c. mm^^^X^imbX^mU $f>ii5- (y^D^;><9^;l.) - 
6. 7-^y*t:KD-lH, SH-tfUKCS. 2, 1 - i 51 ^i-)/V y- 1 , 3 
(2H) ->>*;tV3 3. 2mg^#;^c i^t'^itXHi^md 1%) o 
5 ^HNMR (DMSO-dg) 5 ; 11.63(s, IH), 7.83(d, IH, J=7.9Hz), 7.55(d, 
IH, J=7.7Hz), 7.20-7.15(m, IH), 4.81(m, IH), 3.60-3.53(m, 2H), 3.03-2.78(m, 
2H), 2.46 -2,40 (m, IH), 1.94-1. 81 (m, IH). 

10 mmms 

5- C/a^pl^Jl) -5, 6-$<?t:KD-lH-lfDD [3. 2, 1 - i j ] ^^^^ 
y"U>-l, 3 (2H) -iy^y 

^HNMR (DMSO-dg) 5 ; 11.32(s, IH), 7.60(d, IH, J=8.1Hz), 7.56(d, 
IH, J=7.3Hz), 7.17-7.12(m, IH), 5. 07-5. 00(in, IH), 4, 24-4. 19 (m, IH), 3.95- 
15 3,90(m, IH), 3.63-3.54(m, IH), 3.19-3.12(m, IH). 

6- (yD^p<5=-;V) -6, 7 ~-y\^}^a- IH, SH-tfVK [3, 2, 1-i 
20 j ] ^i-'/V y-l, 3 (2 H) -y;t> 

2 6 7-2 7 0'C i^M) 

mmm i o 

25 7- (^U=e^^JV) ~6, 7-^;i::KD-lH, 5H-t:UK[3. 2, 1-i 
j] ^i-VVy-l, 3 (2H) -Vyiry 
gll^: 2 2 5°C i^m) 
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mrnm 1 1 

5- [ (i^pi^JVr^yf) :^i-)V\ -6, 5H-tfi; K [3, 
2. 1-i j] 3 (2H) -Vi^y<Dmc^ 

5 5- (:/Dq£p<5=-;l/) -6, 7— >*ViHD-1H, 5H-b*yK[3, 2, 1-i 
j] ^:^Vy 3 (2H) 64. 4mg (0, 5 5 7 5 . 

V:^ f-;V7 5 > (40 1 m L f-JVMA 7 5 H 2 m L ©m-^tl ^ 

10 f#^ti;'cJ^S'S:^jit5'PVhi?*77^- (SiOz. ;5'Dn7}^;l/A : ^i5?y-;V: h 
Ux^;l/75>=4 0 : 2 : 1) {CT^^U. 5- [ (:^'p«^;^75 ^ ) - 
6, 7-yiiHD-lH, 5H-tfUK[3, 2, 1 - i n 1 , 3 

(2H) ->:;:t>3 1. 8mg (W22%)^t#y^c. 

^HNMR (DMSO-dg) § ; 11.48(s, IH), 7.81(d, IH, J=6.8Hz), 7.53(d, 
15 IH, J=7.3Hz), 7.18-7.13(m, IH), 4.78(in, IH), 2.98-2.74(m, 2H), 2.42-2.14(m, 
3H), 2.19(s, 6H), 1.78-1.66(in, IH). 
mm^CDm^ :295-297°C (^M) 

mmm 1 1 Kmi:'xmmm 1 2 iz^t^t^m^mc. 
20 mmm 1 2 

6- I ii^^if-JVy^y) :^i-)V\ -6. 7-:>>'hKD-lH, 5H-b°i;K [3, 
2, 1-i j] :^:^V'U>-1, 3 (2H) -Vi^y 

^HNMR (DMSO-de) ^ ; 11.48(s, IH), 7.79(d, IH, J=7.9Hz), 7.51(d, 
IH, J=7.2Hz), 7. 16-7. 11 (m, IH), 4. 29-4. 25 (m, IH), 3.32-3.24(m, 3H), 2.96- 
25 2.91(iii, IH), 2.61-2.52(m, IH), 2.21(]n, IH), 2. 16(s, 6H). 

iiwj 1 1 tr^bT^jsM 1 3 \z.^-t\t^m^m^. 
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mmm 1 3 

5- [ i-yyi^JVr^J) -5, 6-:jy'llKO-lH-t°DD [3, 2, 1 

-i j] V-l, 3 (2H) -->';4-> 

^HNMR (DMSO-dg) § ;11.19(s, IH), 7.59-7.53(m, 2H), 7.16-7.11(m, 
5 IH), 4. 77-4. 69 (m, IH), 3.47-3.38(m, IH), 3. 31-3. 24(m, IH), 2.78-2.73(m, IH), 
2. 5-2. 43 (m, IH), 2.18(s, 6H). 

mmom^: 3 oo°cj^;± 
10 mmm 1 4 

7- [ i-i^^^JVr^^) :^^)V\ -6, 7-:i;>liKP-lH, 5H-tfUH [3, 
2, 1-i j] =¥:^y*U>-l, 3 (2H) 

^HNMR (DMSO-de) 5 ; 11.48(s, IH), 7. 84-7. 81 (m, IH), 7.61-7. 58(m, 
IH), 7. 18-7. 13(in, IH), 4. 17-4.09(]n, IH), 3. 60-3. 51 (m, IH), 3. 12-3. 04 (m, IH), 
15 2.5-2.43(m, IH), 2. 27-2. 2 (m, IH), 2.20(s, 6H), 2. 13-2. 04(in, IH), 1. 90-1. 79(m, 
IH). 

mmmM. : 3 0 0°CM± 

7-->*liKD- IH, 5H-lfVK[3, 2, 1 - i j ] 
20 U>-1, 3 (2H) 

: 2 4 2-2 4 5"C 

rnmm 1 5 

25 6- il-\£uVt^=-JV^^JV) -6, 7-$;bHn-lH, 5H-tfUK [3, 2, 
1-i j] ^^yUV-l, 3 (2H) 
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mmm 1 6 

1, 3-V:^^V-2, 3, 6. T-xb^HKD- IH, BH-Vf'JKCS, 2. 
1 - i j ] y- 5 -iJJWVly'\:: \^<Dmm 

5 b- {\:l\iU^i/^^JV) -6, 7 HO- 1 H, 5H-lfi;K[3, 2, 1 
-i j] 3 (2H) — ::;;t>2 3 4. 2mg (1. 0 l^U^;l/) , 

hUx5^;V7^>l. OmL (7. 17 ^VejV) :Si.Xfi^^^JV7.JV7y^^i/\i 2. 0 

m L (om^m^^^^m,nT. ^m^imn^^v pymi^ sos. omg (5. oe^u 

^fz.. 1, Z-Vi^^V~2, 3, 6, 7--rh7llKn-lH, 5H-t:°UK[3, 

2, 1-i j] ^■:^V';>-5-;^;WVVxl::H4 9. 4mg (i(X^21%) ^#;^c. 
^HNMR (DMSO-de) 5 ; 11.69(s, IH), 9.59(s, IH), 7.85(d, IH, 

15 J=7.7Hz), 7.50(d. IH, J=7.3Hz), 7.20-7. 15(m, IH), 5.25-5.21(m, IH), 2.90- 
2.84(m, IH), 2.62-2.45(m, 2H), 2. 06-1. 96 (m, IH). 

1 7 

6- (7^>'P«5^;V) -6, 7-^y'bKD- IH, 5H-tfUK[3, 2, 1-i 
20 j] ^:^yu>-l, 3 (2H) -Vi^y imLM.OWk 

(1) 6- (T^/'K^5";l/) -6, 7--::>'llKD-lH, 5H-tl°';K[3, 2, 1 
-i j] =¥-:^yU>-l, 3 (2H) 

6- (yD^>(^;V) -6, 7-^/*tKD-lH, BH-H'UKCS, 2, 1-i 
j] ^"^yyv-l, 3 (2H) -:>/';tV3 0 2. 2mg (1. 02^U^:;l/) . 7 

25 -fy'^fb^f hV'i^Ae 0 0. 3iiig (9. 2 3 ^ u^;v) :g^t>*->'^5^;V/tN>'VA7^ K3iii 

lijiU gl#'S:?tzKT'^5feo;^c. 6- (7-i>^K^^;V) -6, 7-t;iiKP-lH, 5 
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H-kfV K C3, 2. 1- i j] ^i-\/Vy-l, 3 (2H) -S;;t>2 3 7. 4m 
g (J|X^9 0%) iimc. 

^HNMR (DMSO-dg) 5 ; 11.51(s, IH), 7.80(d, IH, J=7.5Hz), 7.53(d, 
IH, J=6.8Hz), 7,18-7.13(m, IH), 4. 23-4. 18(m, IH), 3. 56-3. 40 (m, 3H), 3.02- 
2.95(m, IH), 2.73-2.64(m, IH), 2.24(m, IH). 

(2) 6- (T^yp?^;^) -6, 7-:>>^liKD-lH, 5H-t:i;K[3, 2, 1 

-i j] ^i-)/Vy-l, 3 (2H) -i/:^y imm 

6- (7S^K^f-;V) -6, T-^^bKD-lH, 5H-tfi;K[3, 2, 1-i 
j] ^i-)/V>-l, 3 (2H) —>'}^>2 0 0. 4m g (0. 7 7 9^i;^;W . 
■rh7fcHP:77>4mL:S:?>7j<l. 5mL®jl^tlt::^M#T. ^U7x^;V/t^ 
7.7-i'>2 14. 8mg (0. 8 19^U^;l/) ^iWX. M^ti^. 6 0°CT*1B#^ 
^mWL. 4:0Mmm^btc, hU7x::i;l//hX7-i'>4 6. 6mg (0. 174 

(75y^5^;V) -6, 7-^;bKD-lH, 5H-b'UK[3. 2, 1 - i j ] 

:hV*';>-l, 3 (2H) -i/pty mmi^2 0 3. Smg (a^9 8%) ^f#7t. 
m^: 3 0 0*'C^± 



llJfe^J 1 8 

5- (75yp<^;W -6, 7-^y'tKD-lH, 5H-tfyK[3, 2, 1-i 
j] ^i-'/Vy-l, 3 (2H) — >';J-> 
m^: 3 0 0''CJJ^± 

mmm 1 9 

5- (75>'^5^;V) -5, e-S^UKD-lH-VfDD [3, 2, 1-i j] 



wo 01/79206 PCT/JPOl/03104 

34 

VUV-l, 3 (2H) mmig 
MM: 3 0 0°Cj^± 

5 mmm2o 

7- (7^y^9-JV) -6, 7-$/'tlKn-lH, 5H-H'UK [3, 2, 1-i 
j] ^i-)/\Ji/-i, 3 (2H) i^m^ 
m^: 1 9 0-C (^«|) 

10 mmm 2 1 

N-[(l, 3-S/';t:^y-2, 3, 6, 7-xh^hKP-lH, 5H-t:yK 
[3, 2, 1- i j] :¥:^yil>-6-'r;W /^>X7^ K©i^jg 

6- (75y^f-;V) -6, 7--S^HKD-lH, 5H-lfyK[3. 2. 1-i 
j] ^::^y'U>-l, 3 (2H) imi^2 8 2. 6mg (1. 06^11^ 

15 A) ^ WSCmmi^2 6 2. lmg(l. 37^y^;l/). 1 }^U^i/^y)/h 
U7V-;H 5 8. Omg (1. 1 75';^;V) . ^S^mi 2 9. 3mg (1. 0 
6^Ut;l/). byxf-;i/7^>0. 37mL (2. 6 5 ^ U :at>*$^^ 

N- [ (1, 3-$;;i-:^y-2, 3, 6, 7 — r b^li KD- 1 H. SH-b'VK 
[3, 2, l-i n ^i-'/Vy-Q—CJV) ^yX7^\^2S3. 7nig 

(W8 0%) ^m^. 

25 : 2 7 7-2 8 CC 

2 1 {::^1;t^ISM 2 2 i,:i^1r^h^mWc> 
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N-[(l, S-i/:^^V-2, 3, 6, 7— rh^bKP-lH, 5H-VfUK 
[3. 2. 1- i j] :^:^Vy>-6-^;^) 7-feh75 K 

^HNMR (DMSO-dg) 5 ; 11.48(s, IH), 8.06(t, IH, J=5.5Hz), 7.80(d, 
5 IH, J=6.6Hz), 7.51(d, IH, J=7.5Hz), 7. 17-7. 12(m, IH), 4.22-4.17(m, IH), 
3. 36-3. 28 (m, IH), 3. 20-3. 03 (m, 2H), 2. 95-2. 88 (m, IH), 2. 65-2. 57 (m, IH), 
2.13-2.02(m, IH), 1.83(s, 3H). 

m^m2 1 ic^bT^»j2 3 izmt<h-^<^mft. 
10 m^m 2 3 

N-[(l, 3-^^;t^y-2, 3, 6, 7 — f b 7 t: KD- 1 H, SH-tfUK 
[3. 2, 1- i j] v-6— 1-;^ -i-y-n^^y^ K 

ill^ : 2 8 2-2 8 S'C 

15 «M2 1 izmi:^rmmm2 4 i-^-r^t^miimc. 
mmm2 4: 

N-[(l, 3-y;t=^y-2, 3, 6, 7-fh7bKD-lH, 5H-eU H 

[3, 2, 1-i j] ^-rvvy-G—^jv) -2-\^vi^y:^jvt^^v^ 

K 

20 247-2 5 0'C 

mmm2 1 izmi:^xm^m2 sizm-t^h^mmtz. 
mnm 2 5 

N- [ (1, 3--t/:^^)^-2, 3, 6, 7— rb^hKD- 1 H, 5H-lfU K 
25 [3, 2, 1- i n ^i-)/Vy-6-^M ::^ll^>7^Y 

»HNMR (DMSO-dfi) 5 ; I1.46(s, IH), 9.01(d, IH, J=1.7Hz), 8.87(t, 
IH, J=5.6Hz), 8.70(dd, IH, J=1.7, 4.8Hz), 8.20-8.16(m, IH), 7.81(dd, IH, 
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J=1.4, 7.8Hz), 7.54-7.49(in, 2H), 7. 18-7. 12 (m, IH), 4.24-4.19(m, IH), 3.51- 
S.SCm, 3H), 3.04-2.97(in, IH), 2. 75-2. 67 (m, IH), 2. 35-2. 25 (m, IH). 
m^: 3 0 0-CJ^± 

mmm 2 e 

N-[(l, 3->:^^:¥y-2, 3, 6, 7— rh7tKD-lH, SH-H'UK 
[3, 2, 1-i j] :¥:^yU>-6->r;V) pi^";!/] -2-7x-;l/7-feb7^ K 
Bj^: 2 7 5-C (:S)-||) 

^Jfe^J 2 7 

2- ^>'^^;V7^>') -N- [ (1, 3-i/':^^V-2, 3, 6, 7-7"h^bK 
D-IH, 5H-t:UK[3, 2, 1 - i j ] V >- 6 — <;!/) ^> 

220-236 °C 
«^J2 8 

3- e>V^;V7^y) -N- [ (1, 3-y;t=^y-2, 3, 6, 7-xh7tlK 
n-lH, 5H-h°';K[3, 2, 1-i j] ^:fyy>-6-^;V) p<5^;V] ^> 
X7^ K 

MM,: 1 5 8- 1 7 0°C 

mmm^ 9 

4- 0>V9=-;V7^y) -N- [ (1, 3-->^;t=¥y-2, 3, 6, 7— rh^hK 
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n-lH, 5H-t:°VK[3, 2. I- i n 
iil^: 2 6 8-2 7 8'C (^M) 

5 mmm 2 1 tcipb-c^m^j 3 0 ic^-r^b-^tittf^c. 
mmm^ 0 

N-[(l, 3-:iy';t^y-2, 3, 6, T-xhyHKn-lH. 5H-h:UK 
[3, 2, 1-i n ^i-'/Vy-G-^JV) yii'jv:! t/^ay^^-9>:^JVt^^-^^ 

10 2 8 0-2 8 VC (^M) 

mmm2 1 c^bT^ife^j3 1 i^^tih^^^mc, 
mmms i 

N-[(l, 3--:/:^^V-2, 3, 6, 
15 [3, 2, 1- i n ^i-)/V>-6—(M ^^JVl -2 
K 

: 2 5 5-2 5 yC (:$^^^) 

mmm2 1 i-mi^rmmms 2iz^'tit^!^^mc, 

20 ^|iS^J3 2 

N-[(l, 3-S/;t^y-2, 3, 6, 7 — f tl HD- 1 H, SH-tfUK 

[3, 2, 1-i j] ^i-v^jy-e—^jv) :^^)V\ -4-tfUisr^;>y7;V/K^it 

: 2 7 9 - 2 8 1 °C (^M) 

25 

^lfeM2 1 C2fll;T^»J3 3 }C3^-r<k'^tl^#?'c. 
»#!J 3 3 



- 1 H, 5H-eiJ K 
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4- [ 0>V5^;U7^y) p^f^;!/] -N- [ (1, 3~i/:^^V~2, 3, 6, 7- 
xh^hKD-lH, 5H-t:°UKC3, 2, 1 - i j ] U >- 6 — r;V) ;^ 

24 0-24 3°C (^|?) 

5 

N-[(l, 3— i^;i-^rV-2, 3. 6, 7 — r h ^ tl h'D- 1 H, 5H-b*UK 

[3, 2, 1-i j] :^:hy^>;>-6-^;i/) -i-p<5^;v-4-i:f^i;^/ 
10 K 

24 6-2 SO-C 
«M3 5 

15 1-/^>S^VI/-N- [ (I, 3-:iy';a-=¥y-2, 3, 6, 7 -x h 7 H KP- 1 H, 
SH-tfUKCS, 2, 1- i j] =^^:^yy >-6-^;W -4-i::"/>n;->* 

ill^: 24 0-2 4 2°C (^M) 

20 ^#J3 6 

N^-C(l, 3-$;;t^y-2, 3, 5, 6 -x b KD- 1 H-kfnD [3 . 

2. 1-i j] ^±yv>-5~^M ?tf-jv2 i^fvi^yj^v mmfk 
mmm2nzmi>x5- (t^^^^m -5, e-^^bKn-iH-t-DD [3, 

2, I - i n ^i-VVy-l, 3 (2H) — >';t> ^M:^i:N-Bo c-i7*U^y 
ife^: 2 9 3-3 0 0°C (M^) 
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»M 3 7 

N^-[(l, 3-$;^^y-2, 3, 5, 6-xb^bKD-lH-b°nD [3, 

5 2, 1-i j] :¥:fyy>-5— r;i/) -j3-77->75 K 

ife/^: 2 9 0-2 9 e-C (^M) 



II»J3 8 

10 4- (T^y^^^;^ -N- [ (1, 3-V:^^V-2, 3, 6, 7-xh7bKO 
-IH, SH-tfUKCS, 2, 1- i j] :¥:^^/U>-6-^;l/) p^f^;!/] ^>X 

MM,: 3 0 0t;^± 



ll»J3 9 

N-[(l, 3-Z/:^^V-2, 3, 6, 7-xh7bFn-lH, 5H-eu K 
[3, 2, 1 - i j] :^:fv^U>-6-^;V) -4-b'^i;^;>;^;i/7K^-9- 

20 ^HNMR (DMSO-de) 5 ; 11.49(s, IH), 8.87(br, IH), 8.49(br, IH), 
8.19(t, IH, J=5.3Hz), 7.80(d, IH, J=7.9Hz), 7.50(d, IH, J=7.5Hz), 7.17- 
7.i2(m, IH), 4,18-4.12(m, IH), 3.4-2.4(m, lOH), 2.12(m, IH), 1.87-1.66(ni, 
4H). 

25 mmm4o 

1, 3-y^^y-2, 3, 6, 7-xh7l:lKD-lH, 5H-tf«;K[3, 2. 

1 - i j ] ^i-vv y- 5 -ijjvt^ymomTk 
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5- i\l\iU^i/^^jV) -6, 7--i;tKD-lH, SH-trVK [3, 2, 1 
-i j] ^i-VVy-l, 3 (2H) -t/:^yi 13. 4m g (0. 4 8 8^ 

A) o-y^^jit^jvAr^}^!. smLmmi^MUMi^r. =i^uAm\^vi/-^A 

6 4 3. 5mg (1. 71^y^;l/) ^^T'-HjfeWU/c. ^jS^Mt:: h^V^i 

5 y^m^xm&mibit. nh^tzn^tmm^ti^h^^y^- (s i o^. 

D7J^;l/i^ : ^iSry~;l/ : |^^= 5 0 : 5 : 1) {rTff^U. 1, Z --1/:^^)^ - 2 , 
3, 6, 7— rb^tKD-lH, 5H-t:°yKC3, 2, 1 - i j ] >- 

5- :^;i//K>^4 5. 7mg (flX*3 8%) 

3 0 0°CM± 

10 

mupH 1 

6- { 7^^] 7-:iy'hKP-lH, 5H-t:'y 
K [3. 2, 1-i j] :?r:fyUV-l. 3 (2H) — 

(1) 6- (.\^\^U^i/;i^M -2- (4-p« b=^lr^^^>:^» -6, 7-S^'bK 
15 D-IH, 5H-b'yKC3, 2, 1 - i jl ^i-^V >- 1 , 3(2H)-<^;r> 

6- (h KD:^^/p<^;l/) -6, 7-$/'HKP-lH, 5H-tl°yK[3, 2, 1 
-i j] :¥■:^yy>-l, 3 (2H) -i^y^y I . OOg (4. 3 1^U^;V) . 
miJV^PJ^l 7 S. 6mg (5. 6 35y^;V) ^^f-:^^^;l/7}^;^A75 Kl OmL 
(Dm^mi::^UMWr. 4:-:>(h^i^^>-yA^tiV YO. 6 3 0mL (4. 6 5^ 

i^DUKo. 0 7 0mL (0. 52^i;^;v) ^jtinu. ■^h\^inmBO'cvm,w 

25 CTM^U 6- (\iKD^:Sy^^;V) -2- (4 -pt _6, 

7- ybKD-lH, 5H-lf«JH[3, 2. 1 - i j ] =¥:^y V >- 1 . 3 (2 
H) -S/*;i->l. 3 6g (1R$9 0%) mtc. 
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^HNMR ( CDCI3) d ; 7.88-7.85(m, IH), 7.55-7.51(m, IH), 7. 31-7. 26(m, 
2H), 7.17(t, IH, J=7.7Hz), 6. 87-6. 82 (m, 2H), 5. 10-5. 00 (m, 2H), 4.83(t, IH, 
J=5.2Hz), 4.37-4.32(m, IH), 3.70(s, 3H), 3.54-3.36(m, 3H), 2. 94-2. 87 (m, IH), 
2.67-2.86(111, IH), 2. 15-2.01(ni, IH). 
5 (2) 6- {-l/U^pi^JV) -2- i4-^h^y^yt^JV) -6. 7--J/*tKD- 
IH, 5H-li°yK[3, 2, 1-i j] =^^y;V-l. 3 (2H) —yy!r> 

6- (bKP^^/^5=-;l/) -2- (4-^ hdr^/^>^») -6, 7-^;ilKO- 
IH, 5H-t:*i;K[3, 2, l-i n ^i-VVy-l, 3 (2H) -i^y^ySS 
0. Img (2. 4 4 ^ U ^ ;l/) . EHA'fbj^^ 1 . 2 9g(3. 8 9 ^ U :Rt>* 
10 7^h=-hVJVl OmL(Dm^m^^mW:nr. hVyx.^M^Xy^yi. 02g 

(3. 8 9^'j^;v) -^m^. m^tcWi. ym^^bx^ux^-mmnbtz. 
^mmmmbx. %h^fz.^^v^)ti>f)\/-n7Mxi^v^=7y>{- (siOz, 

:|^mJ^5^;l/=2 : 1®^1 : 1) trTft^U 6- (yo^^5^;V) -2 
- (4-p< h=^->^>-») -6, 7-:^*bKn-lH, 5H-b°UK [3, 2, 1 

15 -i j] ^r:^WV-l. 3 (2H) -$;;tVl. 02g (^Sfl*l) 'Srtf^^c. 

^HNMR ( CDCI3) b ;8.07(d, IH, J=7.9Hz), 7. 53-7. 49 (m, 2H), 7.44- 
7.41(m, IH), 7.18-7.13(m, IH), 6. 86-6. 81 (m, 2H), 5.26-5.15(m, 2H), 4.56- 
4.50(m, IH), 3.77(s, 3H), 3.64-3.56(m, IH), 3.47(d, 2H, J=6.2Hz), 3.11- 
3.03(m, IH), 2.89-2.80(in, IH), 2.49-2.36(m, IH). 

20 (3) 6-{ {:^i-)V) 7^J'\ (4-:^ h^-^^^Z/JV) 

-6, 7-^;t:KD-lH, 5H-VfUK[3, 2, 1 - i j ] ^^V'U >- 1 , 3 
(2H) — >*;t> 

6- (yD^^5=-;v) -2- {4-?(h^-y^y-iyjv) -e, 7-^>'fcKD-iH, 

SH-eU F [3, 2, 1-i j] ^i-yvy-l, 3 (2H) 0 1. 3 

25 mg (0. 244^V=ejV). N-^ vy;V^ ^;VT ^ V 0 . 1 5mL (1. 165 
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Vhi5^77^- (SiOa. ^^-y-V :f^mx5^;l/=2 : 1©^1 : 1) tCTiWigU 

6- { i^y-:^jv (^5';v) r^y] ^f-;i/}-2- (4-p« b:J!r-^^>^/» -6, 

7- s;t:KD-iH, 5H-euK[3, 2. 1 - i j ] =^:^y''; >- 1 , 3 (2 

H) -:^;tV8 5. 5mg (J|X^7 7%) 'Irft/t. 

^HNMR ( CD CI 3) 8 ; 8. 03-8. 00(ra, IH), 7.54-7.49(ni, 2H), 7.39-7.36(m, 
IH), 7.31-7.20(m, 5H), 7. 13-7. 08 (m, IH), 6.85-6.80(m, 2H), 5.26-5. 15(m, 2H), 
4.48-4.42(ni, IH), 3.76(s, 3H), 3.49(s, 2H), 3.47-3.40(ni. IH), 3.04-2. 97 (m, 
IH), 2. 60-2. 51 (m, IH), 2.38-2.25(m, 3H), 2.24(s, 3H). 

(4) 6-{ i^y-yjv T^y] ^5^;i/}-6, 7-^;iikp-ih, sh 

-t°iJK[3, 2, 1-i j] ^r:^y^';>-l, 3 (2H) ->>';t> 

6- { i^yt^jv (p<5=-;i/) 7^^] p{^;i/}-2- i4-?ih^i^^y^JV) -e, 

7- i;fcKD-lH. 5H-eVh'[3, 2. 1 - i j ] ^^V^U >- 1 , 3 (2 
H) -^;;t>8 5. 4mg (0. 18 7^U^;l/). 7-lr b-h U;i/2. OniL:&t/ 

7jci. omLom^izmmmr. mmz^jy^e^-r^A^v^A (iv) 392. 
Bmg (0. 7 i7^u^;v) ^jjp;i. ^u.-vbmM^mnLtz. ^.^MKmumM 

SMb/c. C:©5S^ac'&^li^D^?bi/^7-f- (Si02> : Mxf-;v= 

1 : 1) i^xmmb. 6-{ (p<5^;V) 7^y] :^^M~6, 7-t/\:lY 
D-IH, 5H-h'UK[3, 2, 1- i n ^i-'/Vy-l, 3(2H) 

2 8. Img (1R^4 5%) ^#;^c. 

^HNMR (DMSO-dg) 5 ; 11.47(s, IH), 7.75(d, IH, J=7.9Hz), 7.50-7.47 
(m, IH), 7.28-7.08(m, 6H), 4. 16-4. 11 (m, IH), 3. 56-2. 19(m, 8H), 2. 17(s, 3H). 

«M4 1 lc'^i;T^lfeM4 2 itz^t^h^m^mc, 

6-{ (2-7xn;i/x^;l/) 7^^] 7-$/tlKD-lH, 
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5H-lfllK[3. 2, 1-i j] 3 (2H) -i^^^V 

^HNMR (DMSO-dfi) 5 ; 11.47(s, IH), 7.79(d, IH, J=7.7Hz), 7.48-7.45 
(m, IH), 7.27-7.11(ni, 6H), 4.25-4.20(ni, IH), 3.35-2.15(m, lOH), 2.25(s, 3H). 

5 mmm4: 3 

6- [ (^yi^M^-y) :M-)V\ -6, 7-i:;\iKD-lH, 5H-eVK [3. 
2, 1-i j] ^irV^)y~\, 3 (2H) -Vityo^W^ 
(1) 6- [ {.^yV)-\/i^^V^ -2- {^-:^V^V^yV)}A -6, 7 

-^/'HKD-iH, 5H-t:'UK[3, 2, 1- i j] :^:^y'';>-l, 3 (2h) 
10 -Vi^y 

6- (t:KP=¥->p<5';V) -2- (4-p< bdr->/^>-») -6, 7-:^*hKo- 
IH. 5H-h-U K [3, 2, 1-i j] :^:^V^l;>-l, 3 (2H) -Vi^yi 1 

1. 6mg (0. 3 1 75 U^;l/) 2S^t»b^l::KP7'7>3mL©M'^J^f^^Mm 
J^T. 6 0%7j<^{b:^M;^7Al 4. Omg (0. 355U^;l/) ^%Xi7L. iP;l/c^, 

0. OBOmL (0. 4 25i;^;l/) 'Irijp;!. ^^aT'S 5 O'CT: 3 0^. 6 

^'C-^l^Wm^ht^, ^>$;;l/yP5 KO. 0 3 0iiiL (0. 255U^;1/):R 
tJ^6 0%;?K^>fb:^hU':7A7. 9mg (0. 2 05U^;P) ^rilAnU $f>{wlBf^ 

|^m:i^5^;l/= 4 : 10)^2 : 1) flTMMU, 6- [ (^>:fyVl/;t:^^/) - 
2- ^^-:^V^V^yV)V) -6, 7— ^tKD-lH, BH-H'UK [3, 2, 
1-i j] dr:^yj>-l, 3 (2H) -Vity\ 2 4. Omg (iR^8 8%) t# 

25 

^HNMR (CDCI3) 5 ;8.04(d, IH, J=7.2Hz), 7.53-7.48(m, 2H), 7.40- 
7.29(m, 6H), 7.14-7.09(m, IH), 6.85-6.80(m, 2H), 5.25-5.16(m, 2H), 4.53(s, 
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2H), 4.52-4. 46(m, IH), 3.76(s, 3H), 3.59-3. 50(m, 3H), 3. 00-2. 94 (m, IH), 
2. 81-2. 72 (m, IH), 2. 44-2. 28 (m, IH). 

(2) 6- [ -6, 7-:^'hKD-lH, 5H-b'UH 

[3, 2, 1-i j] dr:fyu>-l. 3 (2H) 

5 6 - [ {^y-:^M^i/) -2- (4-}ih^-y^yi;)V) -6, 7— >' 

hKD-lH, 5H-ei;KC3. 2, 1 - i j ] dp^VU >- 1 , 3(2H) -i; 

:^y^mutbmmm4: 1- (4) ic^^xe- c (/<>y;v;t^-i>) ;^5^;v] -e, 

7-yhKD-lH, 5H-kfy H [3, 2, 1-i j] :3^:^VU >- 1 , 3 (2 
H) -:iy';J->^:tf7^c. 

10 ^HNMR (DMSO-de) 5 ; 11.49(s, IH), 7.79(dd, IH, J=1.3, 7.9Hz), 

7.51(d, IH, J=6.4Hz), 7.37-7.24(m, 5H), 7.16-7.Il(m, IH), 4.51(s, 2H), 4.26- 
4.21(m, IH), 3.54-3.39(m, 3H), 2.99-2.92(in, IH), 2.72-2.64(m, IH), 2.38- 
2.28(m, IH). 

15 ^Ji^J4 4 

tert-y'^JV 1, 3-S^';t=¥y-2, 3, 6, 7 -f" h ^ b KP- 1 H, 5H 
-VfUK[3, 2, 1-i n ^i-)/Vy- 6 -ijJVA^-hom^ 
(1) t e r t~zf^JV 3- [ ( t e r t -:/h:?re/;^;V4<-;W 7^7] -3, 

4->>'t:Kn-i (2H) -^>fVy:^A^^^-yy-h 

20 1, 2, 3, 4-'rh7llKD-3-:3r>"J>75>l, 92g (13. O^U^ 
M ^XfhJVJ:.y 1 0mL<Dm^m^7mm.^r. i/- t e r t -:/f-M:/:/jJVt^i- 
-b6. 5 5niL (2 8. 5^i;^;V) ?:iip^, iP;im :^^aT'2B#TO^b. 4 

^^-r- (SiOj. ^^ri^>:S^mx5=-;P=5 : l©m3: 1) (CT)|t^U t 
25 ert-y^;i/ 3- [ ( t e r t -•fh^i/:^J\^t^-JV) T^^] -3, 4->>*Vl 
Kn-1 (2H) i;>;^;i.;j<;^:^y^^l.4. 45g (1|X^98%) ^ft^c. . 

^HNMR (DMSO-dg) 5 ;7.51(d, IH, J=8.1Hz), 7. 13-6. 95(m, 4H), 3.80- 
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3.65(m, 2H), 3.35(m, IH), 3.03-2.96(m, IH), 2.68-2.59(m, IH), 2.50(s, 9H), 
2.48(s, 9H). 

(2) t e r t 8- (T^y:^;V/i<-;V) - 1, 2, 3, 4— rb^H 

8- (T^>';^;i//i<-;v) -1, 2, 3, 4— rh^UKD-S-^y y-;!/:^/;!//"^ 

(3) tert-y5^;i/ 1, 3 -^^•;t=¥V- 2 , 3, 6, 7 — r- Vl KD- 1 H, 

5h-h°»;k[3, 2, 1-i j] v-6-^;i/;^;w^^p<~h 

10 HJi^Jl- (2) tc^l^Tt e r t-yf-;i/ 1, 3 -:i>*;t^y- 2 , 3, 6, 7 
-7^h^tKD-lH, 5H-b"i;K[3, 2, 1-i j] ^:^y'U>-6-^;^;^7 

^HNMR (DMSO-de) 5 ; 11.47(s, IH), 7.81(d, IH, J=6.8Hz), 7.50(d, 
IH, J=6.4Hz), 7.20(d, IH, J=7.9Hz), 7. 17-7. 12 (m, IH), 4.0-3.91(in, 2H), 3.78- 
15 3.71(m, IH), 3.08-3.01(m, IH), 2.87-2.80(m, IH), 1.37(s, 9H). 

tert-Z^^JV 1, 3—:^:^^i;-2, 3, 6, 7 -f- h^t: KD- 1 H, 5 

H-t'yK[3, 2, 1-i n ^i-)/vy-e—(MjVAp^-v^^%m't^:i 

20 mMm4 5 

6-7^^-6, 7— Sy'UKD-lH, 5H-b°yK[3, 2, l-i^^tV^V 

3 (2H) mm. 

mM: 3 0 0-C^:^± 

25 mmm^G 

e-UFP^-jy-S. 6-$;tKn-iH-enD [3, 2. l-ij]:^:^yu> 
-1, 3 (2H) —yTtXD^ 
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( 1 ) t e r t -^^}}/ 3 1 H— T > K— 1 -;^;^/-K^5^7— h 
> 3 K5. 03g (34. 75 i; ^ b ^ t: K 

D77V7 0mL©^i^tl{::^MI^T, 6 0%2K^>ft;:^hUii;Al. 52g (3 8 

^/*-t e r t-y9^;V:i^;^7;i//i<:f-h8. 3 5mL (36. 35U^;V) 
MTU MT^. ^Km^Sr^UT^MT^Wb^^c. mP^m> xh7hKP77V5 0 

77^- (S i O2. ^^-^-V :i^mxg^;l/=6 : 1©^. 5:1) trtffiJlt^U 

1^^^, ^=^i^->t?^5feo7t, t e r t 3 -7i-%;V5;V- 1 H- 

^ y 1 b 6 . 3 6 g (iR^ 7 5 %) ^^;^c:. 

^HNMR (CDCI3) 5 jlO.lKs, IH), 8.31-8.28(in, IH), 8.24(s, IH), 
8.17-8.14(m, IH), 7.45-7. 35(ni, 2H), 1.71(s, 9H). 

(2) t e r t -y'^)]/ 3 - - 1 H— T > K-^V- 1 -;^;l/;K 

t e r t -^^)\/ 3 1 H — r > H-;!/- l -;^;V;K=¥:^7~ b 5 . 

38.g (21. 95';^;j/) ©ilYb^^^l^Vl 5 0mLi§^^(r7j<Y^»T. 70-7 
5 %m- D D5i^m#^ 5 . 6 4 g ^iQ A. 7jc?^T 2 ^^T— 0^^*^ 

(S i O2. ^^Vy : mm^^J\^= l O : l ©ft^ 5:1) dTj^^L t e r t - 
3 - it^JV^M^i/) - 1 H— r > 1 -;^;V7}<^$/7- b 2 . 4 
2g (IR$4 2%) ^Wtc, 

^HNMR (CDCI3) 5 ;8.37(s, IH), 8.18(d, IH, J=8.3Hz), 7.81(s, IH), 
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7.53(d, IH, J=7.7Hz), 7.40-7.34(m, IH), 7.30-7.25(m, IH), 1.67(s, 9H). 

(3) tert-:/f-;V 3-:^^V-l-^y\^VyiJJVt^^i/y-h 

t e r t -f^JV 3- {M^JV:^^-^) - 1 H-^y^-JV- 1 -ijJVTH^t/ 
6 8 g (6. 4 3^y^;l/) , -rh^bKD^^Vl OmLJSi.tf?^i^J — 

A 3-;t^y-l— i'>Ky>:^;i//i<^S/7-b 7 0 0. 3mgkmz, mM^k-^ 

10 hi^mmL. mm^mw-^n^:ihizxom2^tbxteTt-':r^jv s-^j-^ 

V-l-^VKU>:^;^/t^=¥S^^-^ 3 4 9. 5mg$:f#/c (^40-1^X11X^7 0%) . 
^HNMR (CDCI3) 5 .•8.23(br, IH), 7.73-7.70(m, IH), 7. 65-7. 60 (m, IH), 
7.16-7.11(m, IH), 4.22(s, 2H), 1.59(s, 9H). 

(4) tert-:/f-;l/ 3-t:KD^r->-i--r>KU v;^;^;3<^-f>^-h 

15 t e r t - •/'^JV 3 -tJ-^V- 1 — < > K U V;^;^-^:^^/^- h 5 8 2 . 7 m g 
(2. 5 05 U^;l/) . -rb^t KD77>5mL:g^a'p{iS?y-;l/0. 2mLcr)m'^ 
«^t^>K^^»T, 7i<.m^hi,^^m±hV^A2S. 4mg (0. 7515U^;V) $rin 

mi-hV^2^lO. Img (0. 2 6 75U^;l/) ^jliPU. 7Ki^T. ^ibf^im^ 
20 WU;^c:. S^&m^tI{::2K'S:AD^T3 OdB^mm Pmx5^;i/(::TJS£liU;^c, «ji 

S/- 1 — r > K U y:^JVt^^t/y- h 5 9 4 . 8 m g ^#;^c. 

(5) 6-t:KD:^i/-5. e-S/'UKD-lH-tl'DD [3, 2, 1 - i j ] 
yU>- 1. 3 (2H) 

25 ^JSM3{C2pbT6-t KOdr^/-5, 6 HD- 1 H-k:°DD [3 , 2. 1- 
i j] =¥:^y'U>-l, 3 (2H) -i^:^ykmc. 
2 6 0-2 6 6'C (:$^«?) 
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mmm.4: 7 

5, 6, 7, 8— 7"h7fcKn-lH- [1,4] i/'7-lfhV [6. 7, 1-i j] 
3 (2H) -->*;t> ^mi^omji 
5 (1) 4-biJ5^;V-2, 3, 4, S-xb^bh'D-lH-l, 4/^>y-f:/7'fe:V:' 
> 

2, 3, 4, 5-xh7llKD-lH-l, 4^y)/i/7^\£y nmmi^l. 6 
1 j^i^;^U'i^A3. 20g (23. 2^ U^;l/) ]^tJ^/V5^;i//^;l/A7^ KSin 

L©m^tit::^iaMi^T. ^'fbh';^;!/!. 6 2g (5. 8i^u^;v) ^m^. ^ 

;^c®dic^^^U;^7y;i/;^7Ai7DT h:/7 7^- (SiO^. : g|^Ji5^;l/= 

10:1©^. 5 : 1) irTHtmU, m4-hU^;V-2, 3, 4, S-T-b^bK 
D-lH-1, 4^>y-$;7-b:lf>l. 91g^t#/c, 
15 (2) t e r t -y^^-;!' 4-hU5^;i/-2, 3, 4. S-^r h^fc KP- 1 H- 1 , 
4/Oy:>^7-ifb°>- 1 -7^;i//^*:?r:iy^-l> 

fi4-hU5^;^-2, 3, 4, 5— rh^tlKn- 1 H- 1, 4^>y->'7-tf t:°> 
1. 9 1 g. V-X t-':f'^}VViJ)Vif^i—'V\. 40 mL (6. 095 

20 >:^;^7;l/.i<:^-hO. 50mL (2. 25>;^;V) 'Sriiinb. ^f>frlBf^j&p^3g^L 
^^M-^^^imb. 2 9%7>^-77j<^inx.. HjfeMJ^^U/c. Mii^M 

^U^h^'yy^- (S i O2, '^^i^->;|^^X^;V= 1 2 : 1 10:1) 
25 t e r t-y5^;V 4-M;f-;V-2, 3, 4, S-xh^UKD-l 

H-1, 4/<>W7-ir^t:>-l-:^;V/i<:?r:>'7-M. 3 8g^#;^c. 
(3) 7-hU5^;i/-5, 6, 7. 8-xh7llKD-lH- [1, 4] ->'7-bftV 
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[6, 7, 1- i j] 3 (2H) 

MMmSi::m\yX7-VVi'JV-5, 6, 7, 8 -xb^t: Kp- 1 H- [ 1 , 
4] S^T-t'fcV [6, 7. 1-i j] ^i-l/Vy-l, 3 (2H) -i^:^yikmco 
^HNMR (DMSO-dfi) 5 ; 11.60(s, IH), 7.92(dd, IH, J=1.6, 7.6Hz), 
7.32-7. 13(m, 17H), 4.01-3.91(br, 2H), 3.73(s, 2H), 2.79(br, 2H) 
(4) 5, 6, 7, 8— rh^tiKn-lH- [1, 4] ^T-trbV [6, 7, 1- 

i n ^i-vvy-i, 3 (2H) -t^:^y mmm 

7-bV5^;V-5, 6, 7, S—rb^HKD- 1 H- [1, 4] -:^7"fe*tV [6, 
7. 1-i j] ^t'/Vy-l, 3 (2H) -:^';a->9 1. 4ing (0. 1 9 9^U 
. S/:^^^y2mLJ^tf4m^mhyi<im-l, 4--^^;t=¥f->^§^^2mL (8. 

Sl^^'Srii^U. ia#'l:^/*x^;l/x— r;WT'?5feofc. 5, 6, 7, S-xh^tHD- 
IH- [1, 4] >>'7-lfllV [6, 7, 1-i j] :^:^yy>-l, 3 (2H) -i/ 
;t>^m^5 0. 6mg ^^;^c, 

^HNMR (DMSO-dfi) 5 ; 11.71(s, IH), 9.88(br, 2H), 7.98(dd, IH, 
J=1.5, 7.8Hz), 7.69(dd, IH, J=1.5, 7.5Hz), 7.29-7.24(m, IH), 4.64(s, 2H), 
4.47(t, 2H, J=5.0Hz), 3.48(br, 2H) 
m^: 3 0 0"CJJil± 

mmm4: i tc^bT^is«i!!4 8 Km-tit^m-^w^. 
mmm^ 8 

5, 6, 7, 8-T-h7hKD-lH-T-bffcV [3, 2. 1 - 1 j 3 >- 
1, 3 (2H) -V:^y 
1 9 2- 1 9 6°C 

«M4 9 

7-t:KD:^:iy-6, 7-$;iiKP-lH, 5H-eUK[3, 2, 1 - i j ] 
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yyv-i, 3 (2H) — >':t> 

IH, bH~}dV K [3. 2, 1-i j] ^r:^V^U>-l. 3. 7 (2H. 6H) 
-hy^J-VlOS. Img (0. 5 0 0^y^;V) , p«^y-;V2 0iiiL:B^trxb7 
t:KD7^>2 OmL©m^2^{^7j<^<(:JSam:fhU^Al 0 0. Omg (2. 6 3 

^;Vlb'D-lH, 5H-eU K [3, 2, l-i j] 3 (2H) - 

>:^;t>7 2. 8mg (J1X^6 7%) =l:f#/co 

^HNMR (DMSO-de) S ; 11.51(br s, IH), 7.87(dd, IH, J=1.7, 7.7Hz), 
7.72(dd, IH, J=1.7, 7.7Hz), 7.21(t, IH, J=7.7Hz), 5.62(d, IH, J=5. IHz), 
4. 77-4. 71 (m, IH), 4.05-3.82(m, 2H), 2.08-1.87(m, 2H). 

IH, 5H-lfVKC3. 2, l-i jl ^i-)/Vy-l, 3 (2H) 
7-hKn^->-6, 7-->'HKO-lH, 5H-lf«;K[3, 2, 

3 (2H) -^y';t>20. Omg (0. 09 1 7^V=e;V) . p-b 
>^-zKlntl 20. 0mg:Rt^'h;l/X>20mL ©M^^^ 1 B^PsIM^ 

l:^|g!liU m IH. 5H-b'UH[3, 2, l-i jl ^i-W^-l, 

3 (2H) -$;;tV17. 6mg (iR$9 6%) $:#;^c, 

^HNMR (DMSO-de) S ; 11.59(br s, IH), 7.68(dd, IH. J=l.l, 7.7Hz), 
7.36(dd, IH, J=l.l, 7.7Hz), 7.09(t, IH, J=7.7Hz), 6.53(dt, IH, J=2.9, 
10.3Hz), 6.02(dt, IH, J=3.7, 10.3Hz), 4.60(t, 2H, J=2.9Hz). 

mmm 5 0 i,-m{:^xmmm 5 1 i,::^-t^\:^m^mz. 
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mmms i 

iH-tfPP [3, 2, i-i 32 ^i-i/vy-i, 3 (2H) --y^sry 

'HNMR (DMSO-de) S ; 11.66(br s, IH), 7.96(d, IH, J=7.7Hz), 7.87(d, 
IH, J=3.5Hz), 7.79(d, IH, J=7.7Hz), 7.42(t, IH, J=7.7Hz), 6.93(d. IH, 
J=3.5Hz). 

mmm^ 2 

7_^nD-l, 3-$^;t=¥y-2, 3— jy'UKD-lH, 5H-t'yK[3, 2, 
V;^^)\'MJ>.r^Y2mh\,ZiiCi^mWr. :^^i/=mt^)y2. 21 g (14. 

tlVl/T^V^-t- (Vi 1 sme i e r) i^^^lH, 5H-H°Uh'[3, 2, 1-i 
j] ^±VVy-l, 3, 7 (2H, 6H) -bi;;tVl. 30g (6. 015 

)]/) oV)f'^)v-iYs}V2^7^Y^mhmmmm-r\y. s o'cx* ut^^w 

^^f-SC^trj:*;. 7-i^DD-l, 3-^/';t^V-2, 3-->'tKD-lH. 5H 
-tf'JKES, 2, 1-i j] :^:f^/l)>-6-;^;W^Vl/■rhKl. 3 8 g (IR^8 
7%) 'S:#;^c:, 

^HNMR (DMSO-dfi) 5 ; 11.88 (br s, IH), 10. 17(s, IH), 8.08(d, IH, 
J=7.7Hz), 8.03(d, IH, J=7.7Hz), 7.32(t, IH, J=7.7Hz), 4.67(s, 2H). 

1 -'^uu-Q- -m, 5H-t:i;K[3, 2, i-ij] 

=¥:^V^U>-l, 3 (2H) 

^HNMR (DMSO-dg) 5 ; 11.73(br s, IH), 7.81(dd, IH, J=l. 1, 7.7Hz), 
7.72(dd, IH, J=l.l, 7.7Hz), 7.20(t, IH, J=7.7Hz), 5.34(br s, IH), 4.74(s, 
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2H), 4.35(s, 2H). 

7-i?PD-6- (i^PDpi^;l/) -IH, SH-tfU K [3, 2, 1-i j] 

VVy~l. 3 (2H) -i/y!ry 

7_^on-6- (tlKD^i/p^^;H -IH, 5H-t:DK[3, 2, 1-i 
j ] ^i-)/V >- 1 , 3 ( 2 H) ~-y:^y 100. Omg (0. 378^ U (0 
h;VX> 2 0 mhmMm^iK^h^:^-JV 258. 4mg (2. 175 U ^;V) ^ip^, 

nm^hJV3iy^jiQXx-$hi,mmmmu 7-^700-6- (^uu^f-jv) -1 

H, 5H-tfUK [3, 2, 1-i j] ^f-l/U>-l, 3 (2H) -•^';t>107. 

Omg (Mmm 

'HNMR (DMSO-ds) S ; 11.73(br s, IH), 7.83(dd, IH, J=l.l, 7.7Hz), 
7.75(dd, IH, J=l.l, 7.7Hz), 7.19(t, IH, J=7.7Hz), 4.72(s, 2H), 4.54(s, 2H). 

mmm 1 1 {:i^b-c^^ii5 5 (c^-r'fb'^ti^^;^. 

7-^5^00-6- [ (->'^^;V75y) -IH, 5H-VfUK[3, 2, 1 

-i j] =¥■:^yu>-l, 3 (2H) -i/:^y 

^HNMR (DMSO-dg) d ; 11.73(br s, IH), 7.84(dd, IH, J=l. 1, 7.7Hz), 
7.77(dd, IH, J=l.l, 7.7Hz), 7.23(t, IH, J=7.7Hz), 4.68(s, 2H), 3.31(s, 2H), 
2.20(s, 6H). 

IH. SH-eu K [3, 2. 1-i j] ^i-)/Vy-l, 3, 7 (2H, 6H) - 
IH, 5H-t:"i;KC3, 2, 1-i j] :^:^yy>-l, 3, 7 (2H, 6H) 
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-hVtyi 0 8. Img (0. 5 0 05U^;i/). bHn:^$/;l/7^ V^&^:^5 2 
5. Omg (7. 5 6^iJ^;V) , mMt ^ 2^^:i(^m 9 0 0 . Omg (6. 6 

^Zt1,Z^i), IH, 5H-t:°yKC3, 2, 1-i j] 3, 7 

(2H, 6H) -hU;t> 7-yj-^>>A90. 7nig (W78%) ^f#/c. 
^HNMR (DMSO-ds) S ; 11.61 (br s, IH), 11.55(br s, IH), 8. 12(dd, IH, 
J=l.l, 7.7Hz), 7.97(dd, IH, J=l. 1, 7.7Hz), 7.24(t, IH, J=7.7Hz), 3.97(t, 2H, 
J=6.6Hz), 2.91(t, 2H, J=6.6Hz). 

mmm 5 e i.zm\^xmmm 5 7 i,::^t^h^m^m^o 

in, 5H-t:'i;K [3, 2, i-i j] ^i-y^vy-i, 3, 7 (2h. 6H) - 
hV^y 7- (0-p{5=-;V;t=¥:iVA) 

^HNMR (DMSO-ds) 5 ; 11.64(br s, IH), 8.13(dd, IH, J=l. 1, 7.7Hz), 
B.OOCdd, IH, J=l.l, 7.7Hz), 7.25(t, IH, J=7.7Hz). 3.97(t, 2H, J=6.6Hz), 
3.96(s, 3H), 2.92(t, 2H, J=6. 6Hz). 

mmm 5 e ^cspbx^M 5 a iz^t^h^m^nt::.. 

IH. 5H-tl°yb' [3, 2, l-i j] ^i-y^Vy-l, 3, 7 (2H, 6 H) - 
hy;t> 7- (0-^>-i^;l/;j-:?p$/A) 

^HNMR (DMSO-dg) 5 ; 11.59 (br s, IH), 8.70(dd, 0.5H, J=l. 1, 7.7Hz), 
8.12(dd, 0.5H, J=l.l, 7.7Hz), 8.04(dd, 0.5H, J=l.l, 7.7Hz), 8.00(dd, 0.5H, 
J=l.l, 7.7Hz), 7.22-7.45(m, 6H), 5.23(s, IH), 5.20(s, IH), 4.04(t, IH, 
J=6.6Hz), 3.97(t, IH, J=6.6Hz), 2.97(t, IH, J=6.6Hz), 2.69(t, IH, J=6.6Hz). 
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• -35^>m7^ YT'r^^^yi^^^U^^]^ (NAD : i':^v^'r7.^) 

• |?H]NAD( [75^->-2,8-3H]-NAD)( NEM(^K^) Life Science Products, Inc. 

mm) . it?Sttl402 GBq/mmol) 

• PARPC.h hPARPM#;l#, 660:i-»;/ h/mg)(Trevigen,Inc. (^@) ) 

• 96':7x;l/yi/-h(«y^-7xi7 b^lz-h, /1< U y D t:> >M) (COBNING Costar 
(^@) ) 

B( double thickness, 90X120 mm) (PerkinElmer, Inc. (^S) ) 

• EIJ^S^>5=-l/-i5?-:iy-h : MeltiLex(^^!ii)A ( 73X109 mm, ~4 g/>>- 

(PerkinElmer, Inc. (^®) ) 

• -»5^l/-^-©ifAffi-y->y;W-^'y:^ (PerkinElmer, Inc. (^m) ) 

^^^^^©iimi^fi, »^ (50mM Tris-HCl(pH8.0)/25mMMgCl2:;K?M) -^m^bti, 

4<U:/Dh»'m®96;i^^yi/-h(c, mm^ti^?g20/Ai/':7i;K lO^g/mi® 
DNA^^OIaM MAD(Jt?Stt7 kBq/ml)30Ml/>>x;k 4:3.-^;/ h /ml (6Mg/ml)PAKP 

^t?^50Mi/'^x;v=i:ii!i^j)c^iPU. ^?ai:a.5m E}Z^^mn-^'^tc{mm.^(D^um 

mmBS.i^ DNA:3Mg/mU TOAD :0.3MM/Jt?Stt2. 1 kBq/ml, PARP:2rL-^)/ )s/ml 
(3itig/ml)), SiiSfi, 24iiM®^VX7^K'S:9/t^l/'i7x;l^ijp(^ira^2mM)UT#±$ 
•M:. -SM'^(DPARP?!-tr;WN-^7.i57- (HARVESTER 96 (^^a) , TOMTEC Inc. 

7i';V^5?-(^ARP|lIIRiS|f|{'80:s:x^y-;i/^jiU, PARPHIiR^, 805^x^y'-;UT'yi/ 
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^ia{^MLTyi/-h^;^':7>i$?-(1450 MicroBeta imMMU) TriLux, 
5 PerkinElmer, Inc. (^g) )T% PARPtC#iO$tl/tpoly(ADP-ribose)tfi©M©:^'>' 
>h(cpni)^M^U/c(10^/yi/-h), 

PW$a) = [ 1 - (ib-^WiiP'iz x;V©;^ > h (cpm) -/-^y liT'^ > -^^ > h 
(cpm) ) / « b^^^^in x;V©;^7 > h (cpm) - /^»;/^i/7>h';;^^>h (cpm) )] x 100 

10 (/•^^yi:7^7>K:*?':7>b=>fb^!j^ •PARP^^»'^x;i/©;^'>>b(cpiii)) 

5, 6-i;t:KD- IH-tfPD [3, 2, 1-i j] U 1 , 3 (2H) 

— 5^;t> mum 1 ©'fb^ti) : 

15 I C5o = 0. 1 4mM, 

6. I-VMYU-IU, 5H-li'UH[3, 2. 1 - i j ] ^apt^VU >- 1 . 3 

(2H) mimn(oit^m) : 

I C6o = 0. 0 5 2 (lU^ 

4- (->Vf-;i/T^y) -N- [ (1. 3--yyir^V-2, 3, 6, 7— rb^HK 
20 D-IH, 5H-b°UKC3, 2, 1 - i j ] ^:^V^V >- 6 -^;V) p< 5=-;^ 
(^JfeM2 9©{b^tl) : 
I C5o<0. 0 0 bfiU^ 

N-[(l, 3-:^*:;t^y-2, 3, 6, 7 -7" KD- 1 H, SH-U'VK 

[3, 2, I-i j] :^-;^^/I;y-6-^;l/) p< - 

25 ^ K immi^ ^(Dih^m) ■• 

IC5o = 0. 0 0 74iC^M 
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ist^'7.bD7^- AIDS. mtwmomf^=^^m(om^ 



I 
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m ^ (D m m 



1 . -m^ ( 1 ) 




-X'-X^-if^:-C (=0) -N (R^) -^^^di-C (R«) =N-T* 
ttzlt^: -0R^\ -NH2, -NHR«\ -NR»^R«''t, U< {i- S R^^T'^ 
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